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(54) SALICYLIC ESTER DERIVATIVES AND PROCESS FOR PRODUCING THE SAME 



(57) The present invention provides a salicylic 
acid ester derivative having an impurity content lower 
than a specific level and expressed by the following 
formula (1) 
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(in the formula, R 1 a is methyl group or ethyl group, R 2 a, 
which may be substituted optionally, is an alkyl group 
having a carbon number of from 1 to 30, alkoxy group 
having a carbon number of from 1 to 30, aryl group 
having a carbon number of from 6 to 30, aryloxy group 
having a carbon number of from 6 to 30, aralkyl group 
having a carbon number of from 6 to 30 or aralkyloxy 
group having a carbon number of from 6 to 30). The 
salicylic acid ester derivative is effective as 1 a 
terminal blocking agent or a polymerization promoting 
agent for a polycarbonate, and gives a polycarbonate 
having good color tone and suitable for optical 
material use. 
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Technical Field 



[0001] The present invention relates to a salicylic acid ester derivative having an impurity concentration not 
more than a specific level and its production process, more particularly, the present invention relates to a 
salicylic acid ester derivative having a quality and a reactivity sufficiently high to be usable as a terminal 
blocking agent or a polymerization promoter in the production process of an aromatic polycarbonate and to its 
production process. 

[0002] An aromatic polycarbonate especially useful for optical materials can be produced by the use of the 
salicylic acid ester derivative disclosed in the present invention. The aromatic polycarbonate produced by using the 
derivative is preferable especially for optical disks among the optical materials. 

Background Arts 

[0003] Polycarbonates are widely used owing to the excellent mechanical properties such as impact resistance as 
well as heat-resistance, transparency, etc. Especially, a polycarbonate having bisphenol A (2,2-bis(4-hydroxyphenyl) 
propane) as a repeating unit is recently increasing its demand mainly in the optical media use such as compact disk 
and CD-ROM. 

[0004] The coupling reaction of an aromatic diol such as bisphenol A with phosgene (interfacial polymerization 

process), the transesterification reaction of an aromatic diol with a diaryl carbonate such as diphenyl carbonate in 

molten state (melt process), etc., are known as the process for the production of the polycarbonate. 

[0005] Among the production processes, the melt process is expected to be promising in future compared with 

interfacial polymerization process because the melt process is free from the problem of the use of toxic phosgene 

and halogen compounds such as methylene chloride as a solvent to enable the production of polycarbonate at a low 

cost. 

[0006] There are several disclosed examples to improve the physical properties of polycarbonate produced by the 
melt process by controlling the structure of the terminal group of the polymer. 

[0007] For example, JP-B 7-39483 (hereunder, JP-B means "Japanese Examined Patent Publication") and JP-A 6- 
157739 (hereunder, JP-A means "Japanese Unexamined Patent Publication") describe the blocking of the terminal 
groups with specific compounds expressed by the following formula (a carbonic acid diester having a carbon number of 
from 17 to 50) 



[R Y a is a hydrocarbon group having a carbon number of from 1 to 30, and R 2 a is a hydrocarbon group having a carbon 
number of from 1 to 20]. However, the terminal blocking agents disclosed in the above specifications have defects 
which its reaction needs long time, etc., and there is no disclosure of the influence of impurity concentration in 
the blocking agent on the terminal blocking reaction rate and the color of the produced polymer in the case of using 
the above compound as the terminal blocking agent 

[0008] The inventors of the present invention have disclosed in JP-A 10-36497 and USP 5,696,222, etc., that a 
specific carbonic acid diester derivative containing a salicylic acid ester derivative as an eliminable group in the 
constituent component is effective as a terminal blocking agent in the process for the production of polycarbonate 
by melt process. However, the influence of impurities in these specific carbonic acid diester derivatives on the 
polymer and the influence of impurities on the production of the derivative were left unexamined in the above 
specifications. 

[0009] A carbonic acid diester compound can be synthesized generally by a known method, as disclosed in JP-A 
52-1 1 1 540 for example, comprising the coupling of a chloroformate expressed by the following general formula 




[R x a is a hydrocarbon group having a carbon number of from 3 to 36] or the following formula 
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R-O-C-CI 

II 

0 

(R is phenyl or benzyl) with an alcohol expressed by the following formula 

R-OH 

10 

(R is an alkyl) in the presence of a base such as an amine. 

[0010] Since the raw materials contains large amounts of chlorine and nitrogen, chlorine and nitrogen impurities 
may be included in the carbonic acid diester synthesized by this process according to the synthetic conditions and 
purification method. 

15 [0011] The use of such carbonic acid diester containing large amount of impurities as the terminal blocking 
agent of a polycarbonate creates various problems such as the insufficient progress of the reaction and the 
deterioration of the color of the produced polymer. However, the means for solving these problems are left 
uninvestigated. 



Problems to be Solved by the Invention 

[0012] The object of the present invention is to produce a polycarbonate having good color and suitable for 
optical materials, especially for optical disk substrate without lowering the terminal blocking reaction rate or the 
polymerization promoting reaction rate in the case of using a specific salicylic acid ester derivative as a terminal 
blocking agent or a polymerization promoter by decreasing the impurity content of the salicylic acid ester 
derivative effective as a terminal blocking agent or a polymerization promoting agent of polycarbonate to or below a 
specific level. 



30 



35 



40 



Means for Solving the Problems 

[0013] The present invention discloses a specific salicylic acid ester derivative effective as a terminal 
blocking agent or a polymerization promoting agent of a polycarbonate and having an impurity concentration decreased 
to or below a specific level. 

Salicylic acid ester derivative 

[0014] The specific salicylic acid ester derivative compound in the present invention means a compound expressed 
by the following formula (1) 



(1 ) 




(wherein R 1 a is methyl or ethyl, R 2 a is an alkyl group having a carbon number of from 1 to 30, an aikoxy group having 
a carbon number of from 1 to 30, an aryl group having a carbon number of from 6 to 30, an aryloxy group having a 
carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or an aralkyloxy group having 
a carbon number of from 6 to 30. The group R 2 a may have, as a substituent, methoxycarbonyl group, ethoxycarbonyl 
group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyloxy group, 2- 
(ethoxycarbonyl)phenyloxycarbonyl group, 2-(ethoxycarbonyI)phenyloxycarbonyloxy group or an aryloxycarbonyl group 
or an aralkyloxycarbonyl group having a carbon number of from 6 to 1 0). 

[0015] The alkyl group having a carbon number of from 1 to 30 may have straight-chain form, branched form or 
cyclic form and may contain unsaturated group. Examples of such alkyl groups are straight-chain alkyl groups such as 
methyl group, ethyl group, n-propyl group, n-butyl group, n-pentyl group, n-hexyl group, n-octyl group, n-nonyl 
group, n-lauryl group, n-stearyl group, n-docosanyl group and n-heptacosanyl group, branched-chain alkyl groups such 
as isopropyl group, t-butyl group, 3-hexyldecanyl group and 6-butyltetracosanyl group, unsaturated alkyl groups such 
as allyl group, butenyl group, pentenyl group, hexenyl group, dodecenyl group, oleyl group and 6-docosenyl group, 
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cyclic alkyl groups such as cyclohexyl group, 4-nonylcyclohexyl group, 4-pentenylcyclohexyl group and norbornyl 
group, etc. 

[0016] The alkoxy groups having a carbon number of from 1 to 30 may have straight-chain form, branched form 
or cyclic form and may contain unsaturated group. Examples of such alkoxy groups are straight-chain alkoxy groups 
such as methoxy group, ethoxy group, n-propoxy group, n-butoxy group, n-hexyloxy group, n-octyloxy group, n-nonyloxy 
group, n-stearyloxy group, n-docosanyloxy group and n-hexacosanyloxy group, branched-chain alkoxy groups such as 
isopropyloxy group and 3-hexyldodecanyloxy group, unsaturated alkoxy groups such as allyloxy group, butenyloxy 
group, pentenyloxy group, hexenyloxy group and dodecenyloxy group, cyclic alkyloxy groups such as cyclohexyloxy 
group, etc. 

[0017] The aryl group having a carbon number of from 6 to 30 are, for example, phenyl group, naphthyl group, 
anthranyl group, biphenyl group and pyrenyl group. 

[0018] Examples of the aryloxy groups having a carbon number of from 6 to 30 are phenyloxy group, naphthyloxy 
group, anthranyloxy group, biphenyloxy group and pyrenyloxy group. 

[0019] The aralkyl groups having a carbon number of from 6 to 30 are, for example, alkyl groups, which have an 
aryl-substituteent, such as benzyl group, 4-phenylbutyl group, 2,2-diphenylpropyl group, 10-naphthyldecanyl group, 3- 
phenyltetracosanyl group, 4-phenyi-2-dodecenyl group and 3,5-diphenylcyclohexyl group, aryl groups, which have an 
alkyl-substituent, such as 6-propylnaphthyl group, 2,4-dinonylphenyl group, 6-butylanthranyi group, 4-octylbiphenyl 
group, 4-cyclohexylphenyl group, 3,5-dihexenylphenyl group and 2-t-butylphenyl group, aralkyl groups such as 4- 
cumylphenyl group and 2,4-dimethyl-4-cumylphenyl group, etc. 

[0020] The aralkyloxy groups having a carbon number of from 6 to 30 are, for example, alkyloxy groups, which 
have an aryl-substituent, such as benzyloxy group, 4-phenylbutyloxy group, 2,2-diphenylpropyloxy group, 10- 
naphthyldecanyloxy group, 3-phenyltetracosanytoxy group, 4-phenyl-2-dodecenyloxy group and 3,5- 
diphenylcyclohexyloxy group, aryloxy groups, which have an alkyl-substituent, such as 6-propylnaphthyloxy group, 2,4- 
dinonylphenyloxy group, 6-butylanthranyloxy group,- 4-octyl biphenyloxy group, 4-cyclohexylphenyioxy group, 3,5- 
dihexenylphenyloxy group and 2-t-butyl phenyloxy group, aralkyloxy groups such as 4-cumylphenyloxy group and 2,4- 
dimethyl-4-cumylphenyloxy group, etc. 

[0021] The above alkyl groups, alkoxy groups, aryl groups, aryloxy groups, aralkyl groups and aralkyloxy groups 
may have methoxy carbonyl group, ethoxy carbonyi group, 2-(methoxycarbonyl)phenyloxycarbonyl group expressed by 
the following formula, 




COOCH 3 



2-(methoxycarbonyl)phenyloxycarbonyloxy group expressed by the following formula, 




COOCH3 



2-(ethoxycarbonyl)phenyloxycarbonyl group expressed by the following formula, 




COOCH 2 CH 3 



2-(ethoxycarbonyl)phenyloxycarbonyloxy group expressed by the following formula, 



COOCH 2 CH 3 



i 
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or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10 and expressed by the 
following formula 

O 

(wherein Z is hydrogen atom or an alky! group having a carbon number of from 1 to 4) as a substituent group. 

[0022] The alkyl groups having a carbon number of from 1 to 4 and expressed by the symbol Z mean methyl group, 

ethyl group, n-propyl group, i-propyl group, n-butyl group, sec-butyl group and t-butyl group. 

[0023] Concrete examples of these salicylic acid ester derivatives are 2-methyloxycarbonylphenyl-methyl 
carbonate, 2-methyloxycarbonylphenyl-n-butyl carbonate, 2-methyloxycarbonylphenyi-n-hexyl carbonate, 2- 
ethyloxycarbonylphenyl-n-nonyl carbonate, 2-methyoxycarbonylphenyl-n-stearyl carbonate, 2-methyloxycarbonylphenyl- 
n-octacosanyl carbonate, 2-methyloxycarbonylphenyl-phenyl carbonate, 2-ethyloxycarbonylphenyl-phenyl carbonate, 2- 
methyioxycarbonylphenyl-p-t-butylphenyl carbonate, 2-ethyloxycarbonylphenyl-p-t-butylphenyl carbonate, ' 2- 
methyloxycarbonylphenyl-naphthyl carbonate, 2-ethyloxycarbonylphenyl-biphenyl carbonate, 2-methyloxycarbonylphenyl- 
pyrenyl carbonate, 2-methyloxycarbonylphenyl-p-cumylphenyl carbonate, 2-ethyloxycarbonylphenyl-p-cumylphenyl 
carbonate, bis(2-methyloxycarbonylphenyl) carbonate, 2-methyloxycarbdnylphenyl acetate, 2-methyloxycarbonylphenyl 
20 n-butyrate, 2-methyloxycarbonylphenyl n-hexylate, 2-ethyloxycarbonyl phenyl n-nonylate, 2-methyloxycarbonyfphenyi n- 
stearate, bis(2-methyloxycarbonylphenyl) terephthalate, bis(2-methyloxycarbonylphenyl) isophthalate, bis(2- 
ethyloxycarbonylphenyl) terephthalate, bis(2-ethyloxycarbonylphenyl) isophthalate, bis(2-methyloxycarbonylphenyi) 
succinate, bis(2-ethyloxycarbonylphenyl) adipate, 1,4-butanedioI bis(2-ethyloxycarbonylphenyl) carbonate and 1,10- 
decanediol bis(2-ethyloxycarbonylphenyl) carbonate. 

25 

Impurities in salicylic acid ester derivative 

[0024] The present invention is characterized in that the impurity content of the salicylic acid ester 
derivative expressed by the above formula (1 ) is a specific level or below. 

30 [0025] * The salicylic acid ester derivative disclosed in the present invention is especially useful as a terminal 
blocking agent for polycarbonate, and it has been found that, in the case of using the derivative as a terminal 
blocking agent, the impurity in the blocking agent has especially large influence on the polymer quality because the 
terminal is blocked by adding at most 3 to 5% by weight of the agent based on 100 parts by weight of the polymer. 
[0026] The present invention is characterized by the use of the salicylic acid ester derivative expressed by the 

35 above formula (1) having a chlorine content of a specific level or below. 

[0027] The chlorine content is concretely 100 ppm or below, preferably 30 ppm or below and more preferably 10 
ppm or below. When a salicylic acid ester derivative having a chlorine content higher than the above limit is used 
as a terminal blocking agent for polycarbonate, the terminal blocking reaction rate is significantly lowered and a 
polymer having undesirable color is produced. 

40 [0028] The chlorine content of the raw materia! can be determined by elementary analysis. A preferable example 
of the analytic method is Dorman's microamperometric titration method. 

[0029] The chlorine contamination is especially liable to occur when a phosgene, an acid halide or a halogenated 
formic acid ester is used as the synthetic raw material. Unreacted chlorine and free chlorine ion can be removed by 
washing, etc., after the synthesis of the above salicylic acid ester derivative mainly by chemical reaction, and 

45 concretely, these contaminants are effectively removed by the following method. 

[0030] Examples of the methods for decreasing chlorine content in the above salicylic acid ester derivative are 
a method to wash the derivative with hot water several times, a method to dissolve the salicylic acid ester 
derivative in a water-immiscible organic solvent and wash the solution with a neutral or basic aqueous solution, a 
method to remove the chlorine by using a chlorine-adsorbent such as hydrotalcite, and a method to adsorb the 

50 chlorine by ion-exchange resin. 

[0031] The above salicylic acid ester derivative preferably has a nitrogen content of a specific level or below. The 
nitrogen content is preferably 100 ppm or below, more preferably 30 ppm or below and especially 10 ppm or below. 
Color of polymer is deteriorated by the use, of a salicylic acid ester derivative having a nitrogen content 
exceeding the above level as a terminal blocking agent for polycarbonate. 

55 [0032] The nitrogen content in the salicylic acid ester derivative can be decreased, for example, by washing the 
derivative with a neutral water (hot water), washing with an acidic aqueous solution having a pH of 6 or below, or 
removing with an acidic ion exchange resin. 

[0033] The total content of metallic elements in the above salicylic acid ester derivative is preferably 30 ppm 
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or below. The metallic element means alkali metals such as sodium and potassium, iron, chromium, manganese, nickel, 
etc. The content of the metal can be determined by atomic absorption analysis, plasma ion emission spectrometry (ICP) 
, etc. 

[0034] Preferable content of metal is 10 ppm or below, more preferably 5 ppm or below and especially 2 ppm or 
5 below. When the metal content exceeds the above level, a disproportionation reaction may take place in the heating 
and melting stage for the reaction of the above salicylic acid ester derivative, deteriorate the color of the 
polymer or inhibit the terminal blocking reaction. The disproportionation reaction means the variation of the 
chemical structure of the salicylic acid ester derivative according to the following reaction scheme. 

10 XOOR 1 ^COOR' 
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The content of metal in the above salicylic acid ester derivative can be decreased by removing the metal e.g. by 
washing with neutral water (hot water) or by using a compound capable of forming a complex with the metal ion such 
as ethylenediaminetetraacetic acid, oxalic acid, citric acid or bipyridine, a metal-adsorbing polymer such as ion 
25 exchange resin, polyallylamine, chitosan, polyacrylic acid, polyvinyl alcohol or alginic acid, a metal-clathrating 
compound such as crown ether, etc. 

[0035] Since there are variations in the kind and quantity of the metal removable by the same metal removing 
■ process, the process can be arbitrarily selected according to the objective metal to be removed, and there is no 
particular restriction on the combination of the above methods to achieve the object of the present invention. 



Production reaction 1 of salicylic acid ester derivative 

[0036] An example of the reaction for producing these salicylic acid ester derivatives of the present invention 
is the reaction of phosgenes, an acid halide compound or a halogenated formic acid ester expressed by the following 
formulas (2), (3) or (4) 

A — C — R 2 (2) 
II 

O 

A — C — R 3 — C — A' (3) 
II II 

o o 

A — C— O— R 3 — O— C— A' (4) 
II II 

o o 



(wherein A and A' are each a halogen; R 3 a is a bivalent arylene group or aralkylene group having a carbon number of 
50 from 1 to 30) with a salicylic acid ester expressed by the following formula (5) 




(5) 

in the presence of a basic compound. 
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[0037] The term phosgenes means phosgene (CI-CO-CI), phosgene dimer (CI-CO-0-CCI 3 ) and phosgene trimer 
(CCI3-O-CO-O-CCI3). 

[0038] When the above halogen compound (phosgenes, acid halide compound or halogenated formic acid ester) is 
left in the system in unreacted state, the chlorine-contamination probability of the produced salicylic acid ester 
derivative becomes high and, accordingly, prevention of the residual unreacted halogen compound in the reaction 
stage is effective for decreasing the chlorine content. It can be effectively achieved by using the salicylic acid 
ester of the formula (5) and/or the basic compound in excess of the above halogen compound. 

Impurity in raw material in the production reaction 1 of salicylic acid ester derivative 

[0039] The sum of the metallic elements included in the phosgenes, the acid halide compound or halogenated 
formic acid ester expressed by the above formulas (2) to (4) and the salicylic acid ester expressed by the above 
formula (5) is preferably 100 ppm or below. The use of raw materials having a metallic element content higher than 
the above limit lowers the reaction yield and increases the metal contamination risk of the produced salicylic acid 
ester derivative. 

Reaction condition of the production reaction 1 of salicylic acid ester derivative 

[0040] Any known basic compound usable for the reaction of general acid halide with hydroxy! group can be used 
without restriction as the basic compound in the above production reaction, however, it is preferable to use an 
alkali metal compound such as sodium hydroxide, potassium hydroxide, sodium bicarbonate and sodium carbonate, an 
alkaline earth metal compound such as calcium hydroxide or an amine such as pyridine, trimethylamine, triethylamine, 
piperidine, dimethylaminopyridine, tetramethylammonium hydroxide, ethanolamine, ethylenediamine and polyallylamine. 
[0041] The kind of solvent to be used in the above production reaction has no particular limitation, however, it 
is preferable to use a general-purpose organic solvent such as dichloromethane, xylene, toluene and tetrahydrofuran 
or a double-layer solvent system composed of the above solvent and water. A catalyst such as tetramethylammonium 
chloride may be used for proceeding the reaction in high efficiency. The reaction is carried out usually at 100°C or 
below, preferably at room temperature or below. There is no particular restriction on the reaction apparatus and the 
like. The product is subjected to the above purification (washing) operation and further purified by distillation or 
recrystallization to keep the objective low impurity content after the completion of the reaction. 

Production reactions 2 and 3 of salicylic acid ester derivative 

[0042] The following production reactions 2 and 3 can be used in addition to the above-mentioned production 
reaction 1 when the salicylic acid ester derivative is expressed by the following formula (1)-2 



(in the formula (1)-2, R 1 a is methyl group or ethyl group, R 22 a is an aryl group having a carbon number of from 6 to 30, 
an aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or 
an aralkyloxy group having a carbon number of from 6 to 30. R^a group may have, as a substituent, methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoycarbonyl)phenyloxycarbonyl group, 2-(methoxy-carbonyl)phenyloxycarbonyloxy 
group, 2-(ethoxycarbonyl)phenyloxy-carbonyl group, 2-(ethoxycarbonyl)phenyloxycarbonyloxy group or an 
aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10). 

[0043] The production reaction 2 comprises the production of a salicylic acid ester derivative from an aromatic 
ester derivative expressed by the following formula (6) 



(in the formula, Z groups are same or different groups selected from hydrogen atom and an alkyl group having a 
carbon number of from 1 to 4, and R 22 ^ is same as defined in the above formula (1)-2) 
and a salicylic acid ester expressed by the following formula (5) 





(6) 
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(in the formula, R 1 a is methyl group or ethyl group) 

SS^C^SS reaction 3 comprises the product of a saiicyiic acid ester derivative from an aromatic 

ester derivative of the following formula (6)-2 



R O— C-R " 
II 

0 



(6)-2 



(in the formula Z groups are same or different groups selected from hydrogen atom and an alkyl group having a 
carbon number' of from 1 to 4, R*a is same as defined in the above formula (1)-2. and R»* is an «y. group havmg a 
carbon number of from 1 to 30 or an aralkyl group having a carbon number of from 1 to 30) 
and an aromatic carbonic acid ester of the following formula (7) 



COOR 1 COOR 1 

o 



(7) 



(in the formula, R 1 a is methyl group or ethyl group) 
in the presence of a catalyst. 

Ruction condition of the production react ion 2 o f salicylic acid ester derivative 

[0045] The reaction scheme of the production reaction 2 can be expressed as follows. 



35 



, COOR 
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M [00461 Sa.icylic acid ester derivative can be produced as a liquid mixture of two or more land, of, »mpoun*. 

50 For e ample, in I case of a compound wherein R»4 is phenyloxy group, the product ,s composed of two k ,nds o 
compounds consisting of a compound having a COOR 1 * group as substituent to the ortho-pos,t,on o th pheny^ 
gZp and a compound free from the substituent. These salicylic acid ester denvatives can be separated by 

55 ST" ^t^above reaction, it is preferable to keep the concentration of the produced 

£e^ 
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aromatic monohydroxy compound of the formula (11) in the reaction liquid is maintained to preferably 2% or below 
mTe preferably 1% oTbelow The presence of the aromatic monohydroxy compound at a concentrate higher than the 
Tote limit induces a side reaction to form products other than the objective substance and somefmes retards the 

mm The reaction under reduced pressure is preferable to suppress the concentration of the aromatic 
^hydroxy compound of the formula (11). More preferably, the reaction is carried out ™*r a £p^» and 
pressure condition to enable the distillation and recovery of the aromatic monohydroxy ^^^^^ 
The range of the reaction temperature is preferably 100 to 300°C, more preferably 150 to 280 C and I «P"»» 
Jreferabfy 170 to 260'C, and the evacuation condition is preferably 600 torr or bebw, more preferably 500 to 1 torr, 
especially preferably 400 to 1 0 torr. 

Reaction condition of the produc tion reaction 3 of salicylic acid ester derivative 

[0049] The reaction scheme of the production reaction 3 can be expressed as follows. 



COOR' COOR 1 



o 



R*-0— C-R ' 

I 

o 



I Catalyst, heat 



COOR 1 COOR' 

<^-o~c-r u + * »~o-c-o-^o) 
o o 



[0050] The above reaction scheme shows that the product is a liquid mixture of two or more kinds of salicylic 

substituted atmosphere in the range of normal pressure to 1 33.32 hPa (100 torr). 
40 , m p „riK~ in raw materials of the r ^>™ ^dinna ? and 3 o f sa li cy li c add ester derivative 
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the aromatic ester derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic acid ester 
expr sed by the above formu,a,(7) is preferably 50 P pm or below. The term " m ^«^^^ ™" 
copper lead chromium, nickel, manganese, cobalt, etc. The total content is more preferably 20 ppm or below, 
aspect To PP m or below. When the metal content is higher than the above level, the activity of the catalyst to 

hp used in the reaction is lowered and undesirable side reactions take place. 

ra0571 EvenTthe content of metal in a raw material is not more than 50 ppm, bad effect . exerte on the 
activity of the catalyst used in the reaction to remarkably decrease the reaction activity when the other raw 
material has a metri content of 50 ppm or above. Accordingly, it is preferable that both raw matenals have metal 

Sr 0 ' 5 ?^ isToTarticular restriction on the method for decreasing the meta, contents of the above raw 
materials to 50 ppm or Mow. however, washing with hot water, treatment with an adsorbent such as ,on exchange 
2 and pulton by distillation are exemplified as concrete decreasing method* Two or more of the above 
methods may be combined with each other such as the distillation after the wash.ng wrth hot water. 

■^MMtioc in raw materials in the production reactions 1 to 3 of salicylic acid ester derivative 

100591 In the above three kinds of reactions for producing a salicylic acid ester derivative, the amounts of 
water h the phosgenes, the acid halide or the halogenated formic acid esters expressed by the ^efo^2)te 
t h e salicvlic acid esters expressed by the above formula (5), the aromatic ester derivatives expressed by the 
ibove formula ^) o? (6 -2 and !he aromatic carbonic acid esters expressed by the above formula (7) are pre erab 
not mo?e7an 5% by weight each. The water content is more pretest* not more than 4% by weight especially 1 to 
5 01% by wiht sL reactions such as the hydrolysis of the salicylic acid ester and carbon,c acid d,ester used as 
the raw materials may take place when the water content is higher than the above level. 

00601 There is no particular restriction, on the method for decreasing the water contents of the above raw 
materials to 5% b weight or below, however, purification by distillation, drying with heat, drymg under reduced 
25 pis re nd tt desiccant such as anhydrous magnesium sulfate are exemplified as concrete ec, *as ng 

methods Two or more of the above methods may be combined with each other such as the distillation after the 

S^'jTe^S^ of reactions for producing the salicylic acid ester derivative, the amount of 
aromatic hydroxy compound in the phosgenes, the acid halides or halogenated formic acid esters ex press db y he 

30 aromdU ^ y £ caliche acid esters expressed by the above formula (5) t the aromatic ester 

ZZZZZ % £ « ~L -** — * «- — 

SSS? - — WW c W „d exposed „ MM*,, ,0,™, 

« (12) or (13) 



15 



20 



HO-Xa M 



fin the formula Xa is an alkyl group having a carbon number of from 1 to 30. an aryl group having a carbon number of 
group or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10), 



HO-Y-OH (13) 



*t<J 

(in the formula. Y is a b^alent alkylene group having a carbon number of from 1 to 30, an arylene group or an 

"r^omSydroxy compound eating in the salicy.ic acid ester of the above formula (5) * 
So631 Concrete examples of the aromatic hydroxy compound existing in the salicylic acid ester of the formula (5) 
*° as an impurity are phenol o cresol, m-cresol, p-creso., methyl p-hydroxybenzoate and ethyl p-hydroxybenzoate. 

0064 1 cont n o f the a omatic m onohydroxy compound is preferably not more than 3% by weight, more 
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there is no particular restriction on the kind of solvent for. recrystallizatJon, solvent such as xylene is 
preferably used for recrystallization. 

r atri yrt for thw production reactions 2 and 3 of the salicylic acid ester derivative 

100661 Any known transesterification catalysts can be used in the scope of the present invention as the , cat** 
or the reactions (production reactions 2 and 3) for producing the salicylic acid ester derivative pressed by the 
above formula (1)-2 and preferable catalysts are compounds of alkali metals, alkal.ne earth metals, and the group 3 

^"^I^S^** concrete,, metallic lithium, sodium or potassium, their hydroxides, 
Inorganic acid sails such as hydrochlorides, carbonates, nitrates or sulfates, organic acid salts such as carboxylic 
arid salts and alkoxides such as alcoholates and phenolates. , im 

0?6 The alkaline earth metal compounds are, concretely, metallic beryllium, -gnesium^c^m or 
their hydroxides, oxides, inorganic salts such as hydrochlorides, carbonates, nrtrates or sulfates, organic acd 
<! a lts such as carboxvlic acid salts and alkoxides such as alcoholates and phenolates. 

0069, " S impounds of the group 3 elements of the periodic table are. concretely, metalUc lanthanoid elements 
uch as scandLm yttrium and lanLnum, actinoid elements, their hydroxides, oxides, inorgan.c acid sarts sue as 
hydLhloSs catenates, nitrates or sulfates, organic acid salts such as carboxylic acd salts and alkoxides 

group 12 elements of the periodic table are. concretely, zinc hydroxide, oxide, 
Kmc acL salts Sis hydrochloride, carbonate, nitrate or sulfate, organic acid salts such as carboxyHc 

^7 aP ~^~s P ™ the above examples are calcium oxide, lanthanum oxide, 
KST "of,— tSes are a.i P ha«c alkoxylanthanum such as lanthanum —e . lanthanum 

bixid^^^ 

less anS lanthanum oxide of the above quality can be obtained by bakmg the lanthanum oxide usually at 400 C or 

£ZS Prefe T a h b e iovTc'ataVsfmS be used singly or in combing. The addition «mings of the ; catalysts may be 
Lqoered in case of using two or more catatysts, and there is no particular restriction on the use of these 
2" ^ mount of the'catalyst is preferably 1 „ 10** to 1 * 10** equivalent of each metal atom based on mo 
of the salicylic acid ester used as a raw materia,. The ratio is more preferably 1 „ 10** to 1 „ 10** equrvalent and 

p^npriallv 5 y 1 0' 5 a to 5 x 1 0" 4 a equivalent on the same basis. 

Z^^ b^ compounds are also used as preferable catalysts in the presentment^ 
ExarnL aTZ^LJ^a basic compounds are ammonium hydroxides having alkyl, aryl or aralk y, gr oup or 
the such as 9 tetramethy.ammonium hydroxide (Me 4 NOH), tetraethylamrnon.um hydro.de (E^NOH ^ 
tetrabutvlammonium hydroxide (Bu 4 NOH), benzyltrimethylammonium hydrox.de ( + - CH 2 (Me) 3 NOH) and 
SSSSZilmoniun, hydroxid'e, ternary amines such as triethylamin, f^^^^S!^^ 
hexadecvldimethvlamine or basic salts such as tetramethylammomum borohydride (Me,NBH 4 ) etrabuty lammon urn 
bo^dS pSSrU tetrabutylammonium tetraphenylborate (Bu 4 NBPh<) and tetramethylammon,um 

M irer^O^piLble among the above examp«es, and the amount of the nit.gen containing bas,c 
compound is preferably 1 * 10** to 1 * 10*4 equivalent of the ammoniaca. nitrogen atom based on 1 mo of the 
salicylic acid ester used as a raw material. The ratio is more preferably V x 10 5 a to 1 „ 10** equrva.ent and 
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these catalysts. 

Deactivation and neutralization after the syn thesis of salicylic acid ester derivative 

r0077] The basic compound left after the completion of the above production reaction 1 is preferably neutralized 
by the addition of at least one kind of compound selected from acidic compounds comprising inorganic acidic 
compounds and organic sulfonic acid compounds, salts of said acidic compounds and derivatives of sa,d acidic 

compounds.^ ^ ^ productjon reactions 2 and 3, the catalysts are preferably deactivated after completing the 
reactions by adding at least one kind of compound selected from acidic compounds comprising inorganic acidic 
compounds and organic sulfonic acid compounds, salts of said acidic compounds and derivatives of sa.d acidic 

Sr^ 5 When the produced salicylic acid ester derivative is purified by distillation in the production of the 
salicylic acid ester derivative without neutralizing the residual basic compound or deactivating the catalyst, 
disproportionation reaction occurs in the salicylic acid ester derivative produced by the synthetic reaction to 
lower the yield and, accordingly, a prevention measure has to be taken. 

[0080] The disproportionation reaction means the reaction expressed by the following scheme. 




O-C-R 2 

s 
0 



COOR 1 



0 



II 

O 



[00811 The yield of salicylic acid ester derivative undesirably decreases by the disproportionation reaction. 
The undesirable disproportionation reaction in the distillation of the produced salicylic acid ester derivative can 
2 suppressed and the salicylic acid ester derivative is produced in high efficiency by adding at least one compound 
selected from acidic compound derivatives to neutralize the residual basic compound. nplltra | i7a tion of the 

[0082] Inorganic acids and solid acids are used as the inorgan,c acidic compounds for the neutralization of the 
residual basic compound and the deactivation of the catalyst. Hofinitinn 
00831 The inorganic acid means an inorganic compound capable of giving proton of Broensteds deMon, 
dlsoc ating into proton and counter ion in water at 25'C and giving a solution having neutral P H or below. Concrete 
e amnli o the norganic acid are phosphoric acid (orthophosphoric acid), sulfuric acid, nitric acd phosphinic 
acid' diphosphonic acid, hydrochloric acid, pyrophosphoric acid, metaphosphonc acid and nitrous 
acid These acids may be used in the form of metal salts, ammonium salts or the like. _ _ ... . 

pli r e solid" acid means an inorganic compound capable of giving proton by the Broensteds « 
spite of taking a solid state, and is concretely zeolites, clay compounds, metal oxides, solid phosphoric acids, 

Sr'^Zeo^is a condensed silicate having crystalline aluminosilicate as .the principal skeleton and , concrete 
examples of the zeolite are synthetic zeolites such as ZMS-5 <Na^ WW*> (n<27) zee rte X (^(A^O 
^HjO and zeolite Y (Na^A^Si^O^HjO and natural zeolites such as mordenite (Na 8 (AI 8 Si 40 O 96 ) 24 H 2 O and 
chabazite (Ca 2 (AI 4 Si 8 0 24 ) 13 H 2 0. 

[0086] Examples of the clay compounds are kaolin, montmorillonrte, talc and ™dc\ay. 

[0087] Concrete examples of the metal oxides are Ti0 2 , Si0 2 , Zr0 2 , Si0 2 »A1 2 0 3 , S,0 2 -Zr0 2 , Si0 2 -Mo0 3 , 
Si0 2 -MgO, Ti0 2 -Al 2 0 3 , Ti0 2 -Si0 2 , Al 2 0 3 -Mo0 3 and Al 2 0 3 -W0 3 . 

f00881 The solid phosphoric acid is e.g. diphosphorus pentoxide. 

[0089] Heteropolyacid means an acid formed from two or more kinds of metals, and is concretely 
H,PvV 17 O 40 , H 4 SiW 12 O 40 , H 5 PMo 10 V 2 O 40 and H 3 PMo 12 O 40 . 

[0090] Phosphoric acid, diphosphorus pentoxide, talc and ZMS-5 are preferable among the above morganic ac.dic 
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[0°091] UndS Compounds selected from the following general formulas (8), (9) and (10) are concrete examples of the 
organic sulfonic acid compounds. 

5 The compound expressed bv the formula (8 ) 

A 1 a-(Y 1 a-S0 3 X 1 a) m W 



10 [0092] In the formula, A 1 a is an m-valent hydrocarbon group having a carbon number of from 1 to 30, which may 
have a substituent or not, Y 1 a is single bond or oxygen atom. X'a is a secondary or tertiary univalent hydrocarbon 
group or 1 equivalent of metal cation, ammonium cation or phosphonium cation, and m .s an integer of from 1 to 4. 
[00931 The hydrocarbon group A 1 a is an alkyl group having a carbon number of from 5 to 1 5 or an aryl group 
having a carbon number of from 6 to 15, which may have, as a substituent, an alkyl group having a carbon number of 

15 from 1 to 15. „ J ... 

[0094] The secondary, or tertiary univalent hydrocarbon group X 1 a is preferably a secondary or tertiary alkyl 

group expressed e.g. by the following formula (8)-a 

R 3 

20 / 

-C-R* (8)-a 

25 [in the formula R 3 a and R 5 a are same or different hydrogen atoms or alkyl groups having a carbon number of from 1 to 
5 and R 4 a is hydrogen atom, phenyl group or an alkyl group having a carbon number of from 1 to 5 provided that two 
of R 3 a R 4 a and R 5 a are not hydrogen atom at the same time]. Especially preferable groups are those of the formula 
(8)-a wherein R 3 a and R 5 a are same or different hydrogen atoms, methyl groups, ethyl groups or propyl groups and 
30 R 4 a is methyl group or phenyl group. 

[00951 The one equivalent metal cation is e.g. cation of an alkali metai such as lithium, sodium or po assium 
1/2 of bivalent metal cations or 1/3 of trivalent metal cations, e.g. 1/2 of cations of an alkaline earth metal such 
as calcium or barium or 1/3 of cations of trivalent metal such as aluminum. 
[0096] The ammonium cation is for example the cation expressed by the following formula (8)-b 
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R 5 



R S - + N-R T (8)-b 
V 

[in the formula R 6 a R 7 a, R 8 a and R 9 a are each independently hydrogen atom or a univalent hydrocarbon group]. 
[00971 The univalent hydrocarbon groups of the groups R 6 a to R s a, etc., in the formula (8)-b are, for example 
alkyl groups having a carbon number of from 1 to 20, aryl groups having a carbon number of from 6 to 10 and aralkyl 
groups having a carbon number of from 7 to 1 0. 

[0098] The phosphonium ion is for example the cation expressed by the following formula (8)-c 

R 18 
/Jl 

P + *r R n (8) -c 

^ R u 



[in the formula R 10 a R 11 a R 12 a and R 13 a are each independently hydrogen atom or a univalent hydrocarbon group]. 
[00991 The univalent' hydrocarbon groups of the groups R 10 a to R 13 a in the formula (8)-c are for example 
alkyl groups having a carbon number of from 1 to 20, aryl groups having a carbon number of from 6 to 10 and aralkyl 
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groups having a carbon number of from 7 to 10. 

[0100] The group X'a is preferably a secondary or tertiary alky! group, an alkali metal cation, a cation 
expressed by the above formula (8)-b and a cation expressed by the above formula (8)-c. 
[0101] The term (m) in the above formula (8) is an integer of from 1 to 4, preferably 1 or 2. 
[0102] The following compounds are concrete examples of the compounds expressed by the above formula (8). 
[0103] The exemplified compounds are 2-phenyl-2-propyl dodecylbenzenesulfonate, 2-phenyl-2-butyl 

dodecylbenzenesulfonate, octylsulfonic acid tetrabutylphosphonium salt, decylsulfonic acid tetrabutylphosphonium • 
salt benzenesulfonic acid tetrabutylphosphonium salt, dodecylbenzenesulfonic acid tetraethylphosphonium salt, 
dodecylbenzenesulfonic acid tetrabutylphosphonium salt, dodecylbenzenesulfonic acid tetrahexylphosphomum salt, 
dodecylbenzenesutfonic acid tetraoctylphosphonium salt, decylammonium butylsulfate, decylammonium decylsu fa te, 
dodecylammonium methylsurfate, dodecylammonium ethylsulfate, dodecylmethylammonium methylsulfate. 
dodecyldimethylammonium tetradecylsulfate, tetradecyl-dimethylammonium methylsulfate, tetramethylammonium 
hexylsulfate, decyltrimethylammonium hexadecylsulfate, tetrabutylammonium dodecylbenzylsulfate, tetraethylammomum 
dodecylbenzylsulfate and tetramethylammonium dodecylbenzylsulfate. 

The compound expressed bv the formula (9 ) 

[0104] 

+ aX 2 a-A 2 a-Y 1 a-S0 3 -a ^ 

[in the formula, A 2 a is a bivalent hydrocarbon group, + a X 2 a is a secondary to quaternary ammonium cation or a 
secondary to quaternary phosphonium cation, and the definition of Y 1 a is same as the definition in the formula (8)] 
F01051 In the above formula (9), the bivalent hydrocarbon group A 2 a is preferably a bivalent saturated aliphatic 
hydrocarbon group, and an alkylene group having a carbon number of from 1 to 20 is more preferable as the saturated 
aliphatic hydrocarbon group. 

[0106] In the formula (9), + a X 2 a is an ammonium cation or a phoshonium cation. A cation expressed by the 
following formula (9)-a is preferable as the ammonium cation. 

r" 

- *N- R 1S (9) - a 

V 

[in the formula R 1 "a R 15 a and R 16 a are each independently hydrogen atom or a univalent hydrocarbon group], 
[0107] The groups shown as the examples of the groups R 6 a and R 7 a of the above formula (1 )-b can be used as 
the examples of the univalent hydrocarbon groups of R 1 <a to R 16 a. A cation expressed by the following formula (9)-b 
is preferable as the phosphonium cation. 

r" 

_ * P ^R l « (9) - b 

V 

[in the formula R 17 a R 18 a and R 19 a are each independently hydrogen atom or a univalent hydrocarbon group]. The 
groups shown as the examples of the groups R 10 a to R 13 a of the above formula (8)-c can be used as the examples of 
the univalent hydrocarbon groups of R 17 a to R 19 a- 

[0108] The following compounds are concrete examples of the compounds expressed by the above formula (9). 
-aS0 3 (CH 2 )3-N + a(CH 3 ) 3 , 
a S0 3 (CH 2 ) 3 -N' a (C 2 H 5 ) 3 , 
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'aS0 3 (CH 2 ) 3 - P + a (C 4 H 9 ) 3 , 
-aS0 3 (CH 2 ) 3 -P + a (C 6 H 5 ) 3 , 
-aS0 3 (CH 2 ) 15 -N + a (C 2 H 5 ) 3 , 
-aS0 3 (CH 2 ) 15 -P + a (C 6 H 5 ) 3 , 
- a S0 3 (CH 2 ) 15 -P + a (C 4 H g ) 3 



The compound expressed bv the formula (10 ) 
[0109] 



A 3 a-( + aX 3 a) n -(R-Y 1 a-S0 3 -a) n 



(10) 



[in the formula, A 3 a is an n-valent hydrocarbon group, + a X 3 a is an ammonium cation or a phosphonium cation, R is a 
univalent hydrocarbon group, n is an integer of from 2 to 4, and the definition of Y 1 a is same as the definition in the 
formula (8)]. 

[0110] Examples of preferable n-valent hydrocarbon groups of A 3 a are saturated aliphatic hydrocarbon groups 
such as an alkyl group and an alkylene group having a carbon number of from 1 to 10, aromatic hydrocarbon groups 
such as an aryl group having a carbon number of from 6 to 10 or saturated aliphatic-aromatic hydrocarbon groups such 
as an aralkyl group having a carbon number of from 6 to 10. 

[0111] The ammonium cation and phosphonium cation of + a X 3 a are e.g. those described in the above formulas 
(9)-a and (9)-b, respectively. 

[0112] The group R is a univalent hydrocarbon group and the preferable examples of the group are alkyl groups, 
aryl groups and aralkyl groups. The carbon numbers of the alkyl group, aryl group and aralkyl group are preferably 1 
to 20, 6 to 20 and 7 to 20, respectively. 

[0113] The term (n) is 2, 3 or 4, and the definition of Y 1 a is same as above, i.e. single bond or oxygen atom. 
[0114] The following compounds are concrete examples of the compounds expressed by the above formula (10). 



C (CHj ) , N + - (CHj ) , r N + (CH 3 ) 
[ (CH, )jN*- (CHj ) j,-N f (CHj ) 
C(C 4 Hj) 3 N* - (CH 2 ) l0 -N* (C 4 H 
[ (C ( H, ) j N f - (CH 2 ) |fl -N* (C< H 
[ (CH 3 ) , N* - (CHj ) (5 -N* (CHj ) 
t (C ( H,) , N* - (CHj ) |e -N* (C ( H 

C(C, H s ) , P 4 - (CHj) u -P> (C 

[(C 4 HjJjP 1 - (CH ? ) t) -P* (C 

C(C $ H,) j P + " (CHj ) lt -P* (C 

[(Cj H 5 ) 3 P* " (CHj) 10 -P f (C 



] • (CH 3 -(O^-SOj") , 
3 ' (C lf H„-^-SO,-), 
CHj^-SOp, 



] • (C 



H s ) 3 



H,) j 



H 5 )j 



H jr SO/)j. 



Vir so r } ! 



(CHj -©"SO, ') , 
(C I! H »-^ S °3" ) 2 



(C^-SO,"), 
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[0115] In using these inorganic acidic compounds and organic sulfonic acid compounds, these compounds may be 
subjected to pretreatmentsuch as ion-exchange treatment to control the acidity according to the purpose. 
[0116] These acidic compounds may be used singly or in combination. 

[0117] The amount of the acidic compound to neutralize the residual basic compound is 0.001 mol% to 1 mol%, 
preferably 0.005 mol% to 0.5 mol% based on 1 mol of the salicylic acid ester derivative. 

[0118] The amount of the acidic compound for deactivating the catalyst is usually 0.1 to 10 mol-equivalent, 
preferably 0.5 to 5 mol-equivalent, more preferably 1.0 to 3 mol-equivalent based on the metallic atom or nitrogen 
atom of the catalyst used in the synthetic reaction. 

[0119] ' The shape, type, material and surface-treatment of the apparatus for performing the distillation in the 
presence of the acidic compounds are arbitrary. Preferably, the 'distillation is carried out by using a distillation 
apparatus provided with a distillation column having sufficient theoretical plate number and low pressure loss. 

Terminal blocking reaction or polymerization pro moting reaction 

[0120] The above-mentioned salicylic acid ester derivative having an impurity content lower than a specific 
level and the salicylic acid ester derivative produced by the above-mentioned production process can be used in the 
present invention as a terminal blocking agent or a polymerization promoter in the production of an aromatic 
polycarbonate. A polycarbonate having excellent color and good color tone can be produced without lowering the 
terminal blocking reaction rate or the polymerization promoting reaction rate by using the salicylic acid ester 
derivative disclosed by the present invention. 

[0121] The reaction scheme of the terminal blocking reaction is as follows. 



25 1 



30 



(Scheme 3) 



COOR 1 




o 



COOR x 



t 2 + 




35 [0122] The terminal blocking, reaction means the blocking of the hydroxy! group in the terminal group of a 
polymer with a carbonate bond or an ester bond after the polymerization of a polycarbonate by melt process. 
Concretely, the terminal blocking reaction can be performed by using the salicylic acid ester derivative composition 
disclosed in the present invention after sufficiently proceeding the polycondensation reaction of the polycarbonate. 
[0123] The molecular weight of the polycarbonate to be subjected to the terminal blocking and/or polymerization 

40 promoting treatments is usually 0.2 or above, preferably 0.25 to 0.6 and more preferably 0.3 to 0.6 in terms of the 
intrinsic viscosity fo] of the polymer measured in methylene chloride at 20°C. 

[0124] There is no particular restriction on the method for the addition of the terminal blocking agent, and the 
agent may be added in solid form or in a form dissolved in various solvents. The prescribed amount of the terminal 
blocking agent may be added in a lump or in several divided portions provided that the polycondensation reaction is 
45 essentially completed at the time of addition. 

[0125] The amount of the terminal blocking agent in the present invention is 0.1 to 10 times mol, preferably O.o 
to 5 times mol, more preferably 0.5 to 2 times mol based on the terminal hydroxyl group of the polymer at the stage 
of -essentially completed polycondensation reaction. 

[0126] The pressure condition at the addition of the terminal blocking agent in the present invention is 
50 preferably reduced pressure condition to remove phenols generated by the reaction. Concretely, the pressure is 
133.32 hPa (100 Torr) or below, preferably 66.66 hPa (50 Torr) or below, more preferably 13.332 hPa (10 Torr) or 
below. Usually, the reaction is preferably carried out within the pressure range of 1.3332 Pa to 133.32 hPa (0.01 to 
100 Torr). 

[0127] The reaction temperature after the addition of the terminal blocking agent in the present invention is 
55 usually 250 to 360°C and preferably 260 to 340°C. The polymer does not melt at a temperature lower than the above 
range and the decomposition and discoloration of the polymer may take place at a temperature higher than the above 
range. 
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[0128] The pressure of the terminal blocking reaction may be normal pressure, however, reduced pressure is 
preferable for removing phenols generated by the reaction. The pressure is preferably 133.32 hPa (100 Torr) or below, 
more preferably 13.332 hPa (10 Torr) or below, and especially preferably 1.3332 hPa (1 Torr) or below. The reaction 
time is usually 1 to 30 minutes, preferably 1 to 20 minutes. Reaction time of 1 to 15 minutes is allowable if desired. 

5 [0129] The polymerization promoting reaction means the bonding of hydroxyl terminals of polycarbonate with each 
other by the use of the above salicylic acid ester derivative to increase the polymerization degree of the polymer. 
N [0130] Salicylic acid ester derivatives usable as the polymerization promoting agent are the compounds of the 
formula (1) wherein R 2 a is an aryl group having a carbon number of from 6 to 30, an aryloxy group having a carbon 
number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or an aralkyloxy group having a 

10 carbon number of from 6 to 30, which may have, as a substituent, methoxycarbonyl group, ethoxycarbonyl group, 2- 
(methoxycarbonyi)phenyloxycarbonyl group, 2-(methoxy-carbonyl)phenyloxycarbonyloxy group, 2-(ethoxycarbony1) 
phenyloxy-carbonyl group or 2-(ethoxycarbonyl)phenyloxycarbonyloxy group. 

[0131] There is no particular restriction on the method for the addition of the polymerization promoting agent, 
and the agent may be added in solid form or in a form dissolved in various solvents. The prescribed amount of the 
15 polymerization promoting agent may be added in a lump or in several divided portions. 

[0132] There is no particular restriction on the supplying apparatus for supplying the polymerization promoting 
agent and the reactor for performing the polymerization promoting reaction. 

[0133] The addition amount of the polymerization promoting agent in the present invention is 0.01 to 1 times mol, 
preferably 0.03 to 0.7 times mol and more preferably 0.05 to 0.5 times mol based on the terminal hydroxyl group of 
20 the prepolymer. 

[0134] The pressure condition at the addition of the polymerization promoting agent in the present invention is 
preferably reduced pressure condition to remove phenols generated by the reaction. Concretely, the pressure is 
133.32 hPa (100 Torr) or below, preferably 66.66 hPa (50 Torr) or below, and more preferably 13.332 hPa (10 Torr) or 
below. The reaction is preferably carried out usually within the pressure range of 1.3332 Pa to 133.32 hPa (0.01 to 

25 1 00 Torr). . 

[0135] The reaction temperature after the addition of the polymerization promoting agent in the present 
invention is usually 250 to 360°C, preferably 260 to 340 °C after the addition of the polymerization promoting agent 
to the polymer. The polymer does not melt at a temperature lower than the above range and decomposition and 
discoloration of the polymer take place at a temperature higher than the above range. 

30 [0136] The polymerization promoting reaction may be performed under normal pressure condition, however, 
reduced pressure condition is preferable to remove the phenols generated by the reaction. The pressure is preferably 
133 32 hPa (100 Torr) or below, more preferably 13.332 hPa (10 Torr) or below, and especially preferably 1 .3332 hPa 
(1 Torr) or below. The reaction time is usually 1 to 30 minutes, and preferably 1 to 20 minutes. Reaction time of 1 
to 15 minutes is allowable if desired. 
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Recovery of salicylic acid ester 



[0137] Salicylic acid ester of the above formula (5) is formed by the terminal blocking reaction or the 
polymerization promoting reaction and, in the present invention, the salicylic acid ester can be recovered and 
reused as a synthetic raw material for the above terminal blocking agent or the polymerization promoting agent. 
[0138] The terminal blocking reaction or the polymerization promoting reaction is proceeded at a high 
temperature (240°C or above) under reduced pressure (10 Torr or below), and the salicylic acid ester generated in 
the form of vapor is liquefied and recovered by using a condenser. 

[0139] Any conventional condensers including water-cooled condensers and air-cooled condensers can be used 

4 c for the purpose. . 

[0140] Although the recovered salicylic acid ester may be used as it is for the synthesis of the salicylic acid 
ester derivative according to the above process, it is preferably purified in the present invention before use. 
[0141] Any conventional purification methods such as washing with a solvent can be used for the purification of 
the ester, however, the purification by distillation is preferable. 

[0142] Any conventional distillation apparatuses can be used independent of the type of the apparatus and the 
material of the distillation still, however, preferable distillation apparatus is those provided with a distillation 
column and a refluxing column and the distillation column is packed with a filler having low pressure loss. The 
material of the apparatus is preferably stainless steel such as SUS 316 and SUS 304. The inner surface of the 
distillation still may be buffed or plated with metal such as chromium. 



Aromatic polycarbonate for termin al blocking reaction 

[0143] The aromatic polycarbonate to be subjected to the terminal blocking reaction and the polymerization 
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promoting reaction in the present invention means a polycondensation product of an aromatic dihydroxy compound and 
a carbonic acid diester. 

[0144] The aromatic dihydroxy compound is a compound expressed by the following formula (1 3). 



(R a ) m (R b ) n 

°-{0)-xh(0)-0h 



(13) 



[X is -C-. ( ) , -C-. — 0 — . -S— . — SO, - . 
R d . /\ O 

-SO- or direct bond ] 

[0145] In the formula (14), R a a and R b a are same or different hydrogen atoms, halogen atoms or hydrocarbon 
groups having a carbon number of from 1 to 12. The hydrocarbon group is preferably an aliphatic hydrocarbon group 
having a carbon number of from 1 to 12 or an aromatic hydrocarbon group having a carbon number of from 6 to 12. 
The halogen atom is chlorine, bromine, iodine or the like. 

[0146] R e a is an alkylene group having a carbon number of from 3 to 8. Examples of the alkylene group are 
pentylene group and hexylene group. . 
r0147l In the formula R c a and R d a are same or different halogen atoms or univalent hydrocarbon groups having a 
carbon number of from 1 to 12. The hydrocarbon group is, for example, an aliphatic hydrocarbon group haying a carbon 
number of from 1 to 12 or an aromatic hydrocarbon group having a carbon number of from 6 to 12. The halogen atom is 
chlorine, bromine, iodine or the like. ,, „ „,.„u -i 1 hWi 

r0148l Concrete examples of the aromatic dihydroxy compound are b.s(hydroxyaryl)alkanes such as 1,1-bis(4- 
hydroxy-t-butylphenyDpropane, 2,2-bis(4-hydroxyphenyl)propane and 2,2-bis(4-hydroxybromo P henyl prapane, 
bl( ylxya^yclo Ikanes such as l.l-bi^-hydroxyphenyDcydopentane and ^^^^"^ 
dihydroxy^r ethers such as 4,4'-dihydroxydiphenyl ether and 4,4^dihydroxy ; 3 3'-d,m^yl P henyi e her, 
dihydroxyaryl sulfides such as 4,4'-dihydroxydiphen y i sulfide and 4.4^dihydroxy-3,3'-d,methylphenyl sulfide, 
dihydroxyaiyl sulfoxides such as 4,4'-dihydroxydiphenvl sulfoxide and 4,4'-dihydroxy-3,3'-d,methylphenyl sulfoxide, 
and dihydroxyaryl sulfones such as 4,4'-dihydroxydiphenyl sulfone and 4,4'-dihydrox y -3,3'-d,methylphenyl sulfone. 
[0149] 2,2-Bis(4-hydroxyphenyl)propane (bisphenol A) is especially preferable among the above examples. These 
aromatic dihydroxy compounds may be used singly or in combination. „„ rh „ nato 
[0150] Concrete examples of the carbonic acid diester compound are diaryl carbonates such as diphenyl carbonate 
and ditolyl carbonate, dialkyl carbonates such as dimethyl carbonate and diethyl carbonate, and alkyl aryl 
carbonates such as methyl phenyl carbonate and ethyl phenyl carbonate. 

101511 Diphenyl carbonate is especially preferable among the above examples. These carbonic add diester 
compounds may be used singly or in combination. The carbonic acid diester compound is preferably used in excess, 
preferably 1 .01 to 1 .20 mol based on 1 mol of the aromatic dihydroxy compound. 

TO1521 Any known catalysts can be used as the catalyst for the production of the polymer. Preferable catalysts 
are alkali metal or alkaline earth metal hydroxide, alcoholate or phenolate, alkali metal or alkaline earth metal 
salt of organic or inorganic acid, alkali metal or alkaline earth metal salt of oxo acid or ate complex of a group 
14 element of the periodic table or a nitrogen-containing basic compound. 

[0153] The amount of the compound is 10*a mol to 1C 1 a mol, preferably 10" 7 a mol to 10" 2 a mol based on 1 mol 
of the dihydroxy compound used as a raw material for the polycarbonate. 
r0154] These catalysts may be used singly or in combination. 

0155 In the case of using these catalysts in combination, different addition timing and addition method may be 
used for the catalysts according to the purpose, for example, adding a catalyst compound at the start of 
polymerization and adding the other catalyst compound during the polymerization process. 

[0156] The polymercation of polycarbonate (the melt transesterification reaction of a dihydroxy compound with a 
diaryl carbonate) can be carried out under the same conditions as the conventional known Processes 
10157] Concretely the polycondensation reaction of an aromatic dihydroxy compound and a diaryl carbonate is 
carried out by reacting an aromatic dihydroxy compound with a diaryl carbonate as the first stage reaction at 80 to 
250-C preferably 100 to 230X, more preferably 120 to 190'C for 0.5 to 5 hours, preferably 1 to 4 hours, more 
preferably 1 5 to 3 hours under reduced pressure, raising the reaction temperature while increasing the vacuum 
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degree of the reaction system to continue the reaction of the aromatic dihydroxy compound with the diaryl carbonate 
and finally performing the polycondensation reaction of the aromatic dihydroxy compound and the diaryl carbonate at 
240 to 320°C under a reduced pressure of 5 mmHg or below, preferably 1 mmHg or below. 

[0158] The polycondensation reaction may be performed continuously or in batch. A tank, tubular or column-type 
reactor may be used as the polymerization apparatus for the above reaction. 

[0159] A deactivation agent for a catalyst can be added in the present invention to the polymer after the 
terminal blocking reaction. Any known agents can be used as the catalyst' deactivation agent, and the preferable 
agents are sulfonic acid compounds such as organic sulfonic acid salts, organic sulfonic acid esters, organic 
sulfonic acid anhydride and organic sulfonic acid betaine. 

[0160] Especially preferable deactivation agents for catalyst are sulfonic acid salts, particularly organic 
phosphonium salt and organic ammonium salt of sulfonic acid. 

[0161] The amount of the catalyst deactivation agent is 0.01 to 500 ppm, preferably 0.01 to 300 ppm based on the 
polymer. 

[0162] There is no particular restriction on the reactor for adding the catalyst deactivation agent to the polymer. 
[0163] In the present invention, the terminal-blocked polycarbonate produced by the above process may be 
incorporated with conventional heat-stabilizer, ultraviolet absorber, mold-releasing agent, colorant, antistatic 
agent, lubricant, antifogging agent, natural oil, synthetic oil, wax, organic filler, inorganic filler, etc. 

Use 

[0164] The aromatic polycarbonate produced by the above process has excellent color tone and especially 
excellent optical properties. Since the chlorine content included by the terminal blocking agent/polymerization 
promoter can be decreased in the present invention, the metal film formed on the polycarbonate has excellent 
stability and the polycarbonate is preferably usable for optical materials, especially for optical disk base. The 
polycarbonate produced according to the present invention causes little peeling of a metallic film, e.g. the 
evaporated aluminum thin film formed as a recording film on a disk molded from the polycarbonate and, accordingly, 
the polycarbonate is preferable for the use as an optical disk base. 



Examples 

30 [0165] The present invention is described in more detail by the following Examples, which do not restrict the 
scope of the present invention. 

1 . S ynthesis of salicylic acid ester derivative 
35 [0166] The physical properties cited in the present invention were measured by the following methods. 

(i) Elemental analysis: The contents of chlorine and nitrogen were measured by Dorman's microamperometric 
titration method after burning the sample at 800 to 825°C. The contents of sodium, potassium, iron, chromium and 
nickel were measured by ICP analysis (Nippon Jarell Ash Co., type ICAP-575H) on a sample treated at 650°C and 

40 extracted with hydrochloric acid. 

(ii) Purity and yield of compound and aromatic hydroxy compound in the raw material: These items were calculated 
by the formula 

(the peak area of objective substance)/(total peak area) x 100(%) 
wherein the peak areas were measured by high-performance liquid chromatography (TOSOH Corp. SC-8020 
system, Deversil ODS-7 column manufactured by Nomura Chemical Co., detected by ultraviolet absorption in 
water/acetonitrile solvent). 

50 [0167] The yield was expressed by the molar ratio of the objective product based on the used molar number of the 
salicylic acid ester (for the Examples 1 to 7) or the carbonic acid diester consisting of an aromatic ester 
derivative (for the Examples 8 to 1 1 ) used as the raw material. 



Examples 1 to 7 



[0168] Reaction was carried out as shown in the following Tables 1 to 4 by using 0.3 mol of the salicylic acid 
esters and 0.95 times mol (based on the salicylic acid ester) of phosgenes, halogenated formic acid esters or acid 
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halides as raw materials. Coupling reaction was performed by using a sufficient amount of solvent shown in the 
following Tables 1 to 4 in the presence of a base shown in the following Tables 1 to 4 at 4°C or below. The coupling 
was performed under agitation and the amount of the basic compound was 1.05 times mol based on the salicylic acid 
ester 

[0169] The whole quantity of the reaction liquid was successively and thoroughly washed with 0.1N aqueous 
solution of citric acid 0 1N aqueous solution of sodium bicarbonate and pure water and dehydrated with anhydrous 
maqnesium sulfate. The solvent was removed from the product and the obtained precipitate was incorporated wrth 
acidic compounds shown in the following Tables 1 to 4 (0.01 g each) and purified by distillation. The distillation 
was performed in high vacuum of 2 torr or below. 

Comparative Examples 1 and 2 

[01701 Reactions similar to the Example 1 were carried out as shown in the Tables 4 and 5 except for the use of 
0 3 mol of salicylic acid esters and 1.20 times of a halogenated formic acid ester based on the sadcylic acid ester 
as raw materials. The amount of the base was 1 .05 times mol based on the salicylic acid ester. 
[01711 The whole quantity of the reaction liquid was successively and thoroughly washed by the washing methods 
shown in the Tables 4 and 5 and dehydrated with anhydrous magnesium sulfate. The solvent was removed from the 
product and the remaining material was recrystallized in a solvent system shown in the Tables 4 and 5. 

Examples 8 to 1 0 

[01721 Reactions were carried out as shown in the following Tables 6 and 7 by using 1.0 mol of salicylic acid 
esters and 0 3 times mol of a carbonic acid diester consisting of an aromatic ester derivative based on the 
salicylic acid ester as raw materials. A three-neck flask having a capacity of 500 ml and provided wrth a 
distillation column of 30 cm long was used as the reaction vessel. Transesterification reactions were earned out by 
using catalysts of the kind and quantity shown in the Tables 6 and 7 under temperature conditions shown m the 
Tables 6 and 7 while distilling out the aromatic hydroxy compound formed by the reaction from the system. The 

reaction times were 2 to 4 hours. . „h„„ m 

[0173] After the reaction, the reaction liquid was incorporated with deactivators of the kind and quantity shown 
in the Tables 6 and 7 and purified by distillation. The distillation was performed in high vacuum of 2 torr or below. 

Comparative Examples 3 and 4 

r0174l Synthetic reactions similar to the Example 8 were carried out as shown in the following Tables 7 and 8 
except for the use of 1.0 mol of salicylic acid esters and 0.3 times mol of a carbonic acid diester based on the 
salicylic acid ester as raw materials. 

Example 1 1 

[01751 Reaction was carried out as shown in the Table 8 by using 1 .0 mol of an aromatic carbonic acid ester and 
1 0 mol of a carbonic acid diester consisting of an aromatic ester derivative as raw materials. A flask having a 
capacity of 500 ml and provided with a stirrer was used as the reaction vessel. Interestenfication reachon^ was 
carted out by using a catalyst of the kind and quantity shown in the Table 8 under temperature condition shown tn 

[O^er 58 After the reaction, the reaction liquid was incorporated with a deactivator of the kind and quantity 
shown in the Table 8 and purified by distillation. The distillation was performed in high vacuum of 2 torr or below. 

2. Terminal blocking reaction and polymerizat ion promoting reaction of polycarbonate 
[0177] The physical properties of polymer were measured by the following methods. 

(i) Intrinsic viscosrty [ n ]: Intrinsic viscosity was measured in methylene chloride at 20°C using a Ubbelohde 

viscometer. 

(ii) Quantitative determination of polymer terminal group: Quantitative determination of terminal group was 
carried out by dissolving 0.02 gram of a sample in 0.4 ml of a deuterium-substituted chloroform and analyzing by 
using 1 H-NMR (EX-270 product of JEOL Ltd.) at 20°C. The hydroxy terminal concentration (mol%) was calculated 
by the ratio of each structure to the total terminal number. 
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Hydroxyl terminal concentration (mol%) = Hydroxyl terminal number (mol)/total terminal number (mol) x 100 

(iii) Polymer color: Judged by visual inspection. 

(iv) Durability of recording film: The evaluation of the obtained polycarbonate as a disk was performed by the 
durability test on an aluminum thin film (corresponding to a recording film) deposited on a molded disk of the 
polymer. The obtained polymer was dried (at 120°C in high vacuum for 12 hours) and injection molded by using a 
mold for a compact disk (CD). An aluminum thin film (0.1 urn thick) was applied to the molded plate by sputtering. 
The peeled state of the aluminum thin film was visually observed after holding the film under the condition of 
90°C and 80% relative humidity for 1,000 hours. 
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Synthesis 1 of polycarbonate for terminal blocking and polymerization promotion 

[0178] A reaction vessel provided with a stirrer, a distiller and an evacuation device was charged with 288 
parts of bisphenol A, 220 parts of diphenyl carbonate and catalysts consisting of 1 x 10 umol of bisphenol A sodium salt 
based on 1 mol of bisphenol A and 100 x 10 umol of tetramethylammonium hydroxide based on 1 mol of bisphenol A, 
the atmosphere was substituted with nitrogen and the content was melted at 140 °C . After continuing the stirring 
for 30 minutes, the inner temperature of the reaction vessel was raised to 180°C, the reaction was performed for 30 
minutes undera pressure of 100 mmHg and the generated phenol was distilled out. The reaction system was slowly 
evacuated while raising the temperature to 200°C and the reaction was continued for 30 minutes under 50 mmHg 
pressure while distilling out the produced phenol. 

[0179] The system was further slowly heated and evacuated to 220°C and 30 mmHg, the reaction was carried out 
for 30 minutes under the above temperature and pressure condition and the reaction was continued by repeating the 
heating and evacuation procedures to 240°C and 10 mmHg, 260°C and 1 mmHg, and 270°C and 1 mmHg or below by 
the procedure same as the above-mentioned procedure. 

[0180] Finally, the polymerization was carried out for 1 hour under the above temperature and pressure condition, 
the reaction was stopped when the intrinsic viscosity of the polycarbonate reached about 0.35 and the obtained resin 
was pelletized. 

[0181] The intrinsic viscosity \r)} of the polymer was 0.344 and the hydroxyl group content (%) was 45%. 
Examples 12 to 13: Terminal blocking reaction with salicylic acid ester derivative synthesized by the Example 

[0182] One hundred (100) parts of the polymer prepared by the above process was melted at 270°C and 
incorporated with 2.9 parts of salicylic acid ester derivatives synthesized by the Examples 2 and 8 under reduced 
pressure condition (50 mmHg). The reaction was continued for 5 minutes at 270°C under a vacuum of 1 mmHg or 
below and the intrinsic viscosity [r|] and terminal group concentration were measured on each of the obtained 
polycarbonates. The analytic results of the polycarbonates are shown in the Table 9. 

Example 14: Polymerization promoting reaction with the salicylic acid ester derivative synthesized by the Example 

[0183] One hundred (100) parts of the polymer prepared by the above process was melted at 270°C and 
incorporated with 1.5 parts of salicylic acid ester derivative synthesized by the Example 6 under reduced pressure 
condition (50 mmHg). The reaction was continued for 5 minutes at 270X under a vacuum of 1 mmHg or below, and the 
intrinsic viscosity [^1 and terminal group concentration were measured on the obtained polycarbonate. The analytic 
results of the polycarbonate are shown in the Table 9. 

Comparative Examples 5 and 6: Terminal blocking reaction with the salicylic acid ester derivative synthesized by the 
Comparative Example 

50 [0184] One hundred (100) parts of the polymer prepared by the above process was melted at 270°C and the 
procedure of the Example 12 was carried out except for the use of 2.9 parts of the salicylic acid ester derivatives 
synthesized by the Comparative Examples 1 and 2. The analytic results of the obtained polycarbonates are shown in 
the following Table 10. 

55 3. Recovery of salicylic acid ester 

Example 1 5: Recovery of salicylic acid ester formed by the terminal blocking reaction 
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10185] Vapor of methyl salicylate formed by the terminal blocking reaction in the Example 12 was recovered by 
passing the vapor through a water-cooled condenser. Recovered quantity was 1.1 parts by weight based on 2.9 parts by 
weight of the used salicylic acid ester derivative. The purification of the recovered material by distillation gave 
0.84 part by weight of methyl salicylate having a purity of 99%. 

Example 16: Synthesis of salicylic acid ester derivative using recovered salicylic acid ester 

K)186l A salicylic acid ester derivative shown in the following Table 11 was synthesized from the methyl 
salicylate obtained by the Example 15 by a process similar to the Example 2. The results of synthesis are shown ,n 
the Table 11. 

Example 17: Terminal blocking reaction of polycarbonate with salicylic acid ester derivative synthesized by the 
Example 16 

15 [01871 Terminal blocking reaction similar to the Example 12 was performed by using the salicylic acid ester 
derivative obtained by the Example 16 as the above prepolymer. The obtained results (polymerization degree and the 
physical properties of the polymer) are shown in the following Table 12. 
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Table 1 





Example 1 


Example 2 


Salicylic acid ester 
derivative 


,COOCH 3 

(^o»c-ohJo)4-(o) 

0 


..COOCHi 

(^o-c-o-{o> 

0 


Raw material 


methyl 
salicylate 


p-cumylphenyl 
chloroformate 


methyl 
salicylate 


phenyl chloro- 
formate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 






6 


7 


Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Recrystallization 


trie thy 1 amine 
dichloromethane 
washing (1) (*1) 

phosphoric acid 


pyridine 
dichloromethane 
washing (I) (*1) 

diphosphorus pentoxide 


Product 
Purity (%) 
Yield {%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


97 
88 

8 


-96 
90 

9 

5 



*1 Washing (1): Successively washed with 0.1N aqueous solution of citric acid, O.lN 



aqueous solution of sodium bicarbonate and pure water 
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Table 2 





Example 3 


Example 4 


Salicylic acid ester 
derivative 


.COOCHj 
0 


COOCHjCHj 
^>-o-c-<o) 
0 


Raw material 


methyl 
salicylate 


phenyl chloro- 
formate 


ethyl salicylate 


benzoyl . 
chloride 


Impurities in raw 
material 
CI (ppm) 
N(ppm) 
Metal (ppm) 
Water {%) 
Aromatic 
hydroxy 
compound (%) 


2 
3 


<1 
2 


2 
5 
1 

2 


<1 
3 

<1 
<1 


Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

Recr ystallizatio n 


trimethylamine 
dichlorome thane 
washing (1) 

sulfuric acid 


sodium hydroxide 
dichloromethane 
washing (1) 

p-toluenesulfonic acid 


Product 
Purity (°/o) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


95 

89 • 

10' 

7 

3 


96 
. -86 

7 
5 
2 
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Table 3 





Example 5 


Example 6 


Salicylic acid ester 
derivative 


COOCHa 
(o)-0-C-0-CCH.)iTCH a 

A f || 


COOCH3 /COOCHi 

(^o-c-o-<5) 




0 




0 




Raw material 


methyl 
salicylate 


stearyl 
chloro- 
form ate 


methyl 
salicylate 


phosgene 
dimer 


Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 


8 
3 
2 
3 


<1 
2 
1 


5 
1 

<1 
1 


<1 
1 
1 


Aromatic 
hydroxy 
compound (%) 


1 


<1 


<1 


<1 


Reaction conditions 
Basic compd 
Solvent 

Washing method 


triethylamine 
dichloromethane 
washing (1) 


ammonia 
dichloromethane-water 
washing (1) 


Distillation 










Inorganic acid 
Sulfonic acid 
Recrystallization 


xylene-heptane 


xylene-heptane 


Product 
Purity (%) 
Yield (%) 




91 
81 


96 
90 


Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 




11 


6 
3 
2 
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Table 4 



5 




Example 7 


Comparative Example 1 




Salicylic acid ester 
derivative 


COOCHj * COOCHi 
0 0 


.COOCHj 

(oVo-c- 

W II 


«-<2> 






0 




10 


Raw material 


methyl 
salicylate 


isophthaloyl 
dichloride 


metnyi 
salicylate 


nnenvl chlfiTn- 

formate 


15 
20 


Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 

Aromatic 

VivrlrnYV 

compound (%) 


8 
3 
2 
3 

1 


2 






25 


Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inorganic acid 
Sulfonic acid 

RecrystaUization 


triethylamine 
xylene 
washing (1) 

xylene-heptane 


triethylamine 
dichlorom ethane 
washing (2) *2 

phosphoric acid 


30 
35 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


92 
84 

8 


94 
190 



*2 Washing (2): Reaction liquid was successively washed with 1% HC1 and pure 
40 water. 



45 



50 
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Table 5 





Comparative Example 2 


Salicylic acid ester 
derivative 


✓COOCHi 

(5^o-c-o^o) 

0 • 


Raw material 


methyl 
salicylate 


phenyl chloro- 
formate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (K) 
Aromatic 
hydroxy 
compound (%) 


220 




Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
Inortranic acid 
Sulfonic acid 

Recrystallization 


trie thyla mine 
dichloroine thane 
washing (3) *3 

xylene-heptane 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


97 

360 
43 



40 *3 Washing (3): Reaction liquid was washed with pure water 



45 



50 
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Table 6 





Example 8 


Example 9 


Salicylic acid ester 
derivative 


.COOCHi 

(5>-o-c-o^> 

0 


COOCH2CH4 
0 


Raw material 


methyl 
salicylate 


diphenyl 
carbonate 


ethyl salicylate 


diphenyl 
carbonate 


Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 

Aromatic 
hydroxy 


2 




3 

<1 
1 


3 
2 


Reaction conditions 
Catalyst 

Amount (g) 
Temp. 0C) 

Distillation 
Inorganic acid 
Sulfonic acid 

Recrystallization 


La20a 

1.0 

200 

phosphoric acid 


tetramethylammonium 
hydroxide 
0.1 
200 

talc 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


96 
40 

1 


94 
36 

2 
1 
1 



-28- 



Table 7 



EP 0 980 861 A1 





Example 10 


Comparative Example 3 


Salicylic acid ester 
derivative 


COOCHj 
(o)-0-C ~(o)- C-O-CHa 


.COOCHj 




0 


0 


0 




Raw material 


methyl 
salicylate 


methyl phenyl 
terephthalate 


methyl 
salicylate 


diphenyl 
carbonate 


Impurities in raw 
material 

CI (ppm) 

N (ppm) 

Metal (ppm) 

Water (%) 

Aromatic 
hydroxy 

rnmnnimfl 


2 
3 
3 
2 

<1 


3 

<1 
4 
1 

<1 


320 




Reaction conditions 

Catalyst 
Amount (g) 
Temp. CC) 

Distillation 
Inorganic acid 
Sulfonic acid 


zinc stearate 
0.2 
200 

dodecylbenzenesulfonic acid 
tetrabutylphosphonium . • 


La 2 03 
1.0 
200 

phosphoric acid 


Recrystallization 










Product 
Purity (%) 
Yield (%) 




93 
30 


<1 


Impurities 
* CI (ppm) 

N (ppm) 

Metal (ppm) 




1 

<1 
3 
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Table 8 





Comparative Example 4 


Example 11 


Salicylic acid ester 
derivative 


,COOCH 3 
0 


^COOCH* 

(o>-o-c-oHo) 

0 


Raw material 


COOCHo 

0 COOCHj 


diphenyl 
carbonate 


COOCHj 

<£^-o-c-o-^) 

O CCX3CHj 


diphenyl 
carbonate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (°/o) 




400 


3 


2 


Reaction conditions 

Catalyst 
Amount (g) 
Temp. (C) 

Distillation 
Inorganic acid 
Sulfonic acid 

Re crystallization 


LasOa 
L0 
200 

phosphoric acid 


sodium hydroxide 
0.01 
200 

phosphoric acid 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


<1 


93 
2 
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Table 9 





Example 12 


Example 13 


Example 14 


Salicylic acid ester 

derivative 
Structure 


Synthesized in 
Example 2 

✓COOCHj 

@-o-c-o-@ 

0 


Synthesized in 
Example 8 

,COOCHi 

(o)~o-c-o-(o) 

0 


Synthesized in 
Example 6 

COOCKa 
<o£-0-C~0^o> 

0 COOCHi 


Property of polymer 

in) 

OH terminal (mol%) 
Color * 
Peeling of film 


0.354 


0.351 


■ 0.571 


4 

good 
little 


3 

good 
little 


8 

good 



Table 10 





Comparative Example 5. 


Comparative Example 6 


Salicylic acid ester 

derivative 
Structure 


Synthesized in 
Comparative Example 1 

yCOOCHj 

(o^ 0 _c-oHo) 

O 


Synthesized in 
Comparative Example 2 

✓COOCHi 
0 


Property of polymer 

[n] 

OH terminal (mol%) 
Color 

Peeling of film 


0.343 
42 

a little colored 
much 


0.335 
43 

remarkably colored 
much 
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Tabic 11 





Example 16 


Salicylic acid ester 
derivative 


.COOCrh 
0 


Raw material 


methyl salicylate 


phenyl 

chloroform ate 


Impurities in raw 
material 
CI (ppm) 
N (ppm) 
Metal (ppm) 
Water (%) 
Aromatic 
hydroxy 
compound (%) 






Reaction conditions 
Basic compd 
Solvent 

Washing method 

Distillation 
inorganic aciu 
Sulfonic acid 

Recrystallization 


triethylamine 
dichloromethane 
washing (1) *1 

phosphoric acid 


Product 
Purity (%) 
Yield (%) 
Impurities 
CI (ppm) 
N (ppm) 
Metal (ppm) 


95 
88 

5 ' . 



*1 Washing (1): Successively washed with 0.1N aqueous solution of citric acid, 
0.1N aqueous solution of sodium bicarbonate and pure water. 



45 



50 
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Table 12 





Example 17 


Salicylic acid ester 

derivative 
Structure 


Synthesized in Example 16 
0 


Property of polymer 

- [V] 
OH terminal (mol%) 
Color 

Peeling of film 


0.349 
5 

good 
little 
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Claims 



1 



A salicylic acid ester derivative having a chlorine content of 100 ppm or below and expressed by the following 
formula (1) 



25 t 

C OOR 



0>- O-C-R 2 




II 
0 



(in the formula, R 1 a is methyl group or ethyl group, R 2 a is an alkyl group having a carbon number of from 1 to 30, 
an alkoxy group having a carbon number of from 1 to 30, an aryl group having a carbon number of from 6 to 30, an 
aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or 
an aralkyloxy group having a carbon number of from 6 to 30. The group R 2 a may have, as a substituent, 
35 methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 

phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, 2-(ethoxycarbonyl)phenyloxycarbonyloxy 
group or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 1 0). 

2. A salicylic acid ester derivative described in the Claim 1 provided that the total nitrogen content is 1 00 ppm or below. 



3. A salicylic acid ester derivative described in either one of the Claims 1 and 2 provided that the sum of the 
metallic elements contained in the derivative is 30 ppm or below. 

4. A process for producing a salicylic acid ester derivative expressed by the following formula (1 ) 

C O 0 R 1 

CI ) 




(in the formula, R 1 a is methyl group or ethyl group, R 2 a is an alkyi group having a carbon number of from 1 to 30, 
an alkoxy group having a carbon number of from 1 to 30, an aryl group having a carbon number of from 6 to 30, an 
aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or 
55 an aralkyloxy group having a carbon number of from 6 to 30. The group R 2 a may have, as a substituent, 

methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 
phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, -2-(ethoxycarbonyl)phenyloxycarbonyloxy 
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group or an aryloxycarbonyl group or arafkyloxycarbonyi group having a carbon number of from 6 to 10) by reacting 
phosgenes or an acid halide compound or halogenated formic acid ester expressed by the following formulas (2), (3) 
or (4) 

A — C — R 1 (2) 

II 

O 

A — C — R 3 — C — A' (3) 

H II 
0 0 



A— C— O-R 3 — O— C— A' " (4) 
II Q 
0 O 

15 (in the formula, A and A' are each a halogen, R 2 a is same as the definition in the formula (1 ), and R 3 a is a bivalent 

alkylene group, arylene group or aralkylene group having a carbon number of from 1 to 30) with a salicylic acid 
ester expressed by the following formula (5) 




,COOR l 
OV-OH ' (5) 

(in the formula, R 1 a is methyl group or ethyl group) in the presence of a basic compound. 

5. A process for the production of a salicylic acid ester derivative described in the Claim 4 provided that the 
total amount of metallic elements contained in each of at least one halide selected from the phosgenes and an 
acid halide compound or halogenated formic acid ester expressed by the above formulas (2) to (4) and the 
salicylic acid ester expressed by the above formula (5) is 100 ppm or below. 

6. A salicylic acid ester derivative described in either one of the Claims 1 to 3 characterized in that said salicylic 
acid ester derivative is described by the following formula (1)-2 

C 0 0 R 1 

<Q>-°-U-* n 

0 

(in the formula (1)-2, R 1 a is methyl group or ethyl group, R 22 a is an aryl group having a carbon number of from 6 to 
30, an aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 
30, or an aralkyloxy group having a carbon number of from 6 to 30. The group R 22 a may have, as a substituent, 
methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 
phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, 2-(ethoxycarbonyl)phenyloxycarbonyloxy 
group or an aryloxycarbonyl group or aralkyloxycarbony! group having a carbon number of from 6 to 10). 

7. A process for the production of a salicylic acid ester derivative expressed by the following formula (1 )-2 
50 C O O R ' 



(Of-O-C-R" 



II, 

0 



(in the formula (1)-2, R 1 a is methyl group or ethyl group, R^a is an aryl group having a carbon number of from 6 to 
30, an aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 
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30, or an aralkyloxy group having a carbon number of from 6 to 30. The group R 22 a may have, as a substituent, 
methoxycarbonyl group, ethoxycarbonyi group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 
phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyioxycarbonyl group, 2-(ethoxycarbonyi)phenyloxycarbonyloxy 
group or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon number of from 6 to 10) from an 
5 aromatic ester derivative expressed by the following formula (6) 

Z 

(OVO-C-R" (6) 
0 

(in the formula, Z groups are same or different groups selected from hydrogen atom and an alkyl group having a 
carbon number of from 1 to 4, and R 22 a is same as the group defined in the above formula (1 )-2) 
15 and a salicylic acid ester expressed by the following formula (5) 

^COOR 1 
(p\-OH (5) 
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in the presence of a catalyst 

8. A process for the production of a salicylic acid ester derivative expressed by the above formula (1)-2 from an 
aromatic ester derivative expressed by the following formula (6)-2 

R " — O — C — R " (6) -2 

II • 
O 

(in the formula, Z groups are same or different groups selected from hydrogen atom and an alkyl group having a 
carbon number of from 1 to 4, R 22 a is same as the group defined in the above formula (1)-2, and R 23 a is an aryl 
group having a carbon number of from 1 to 30 or an aralkyl group having a carbon number of from 1 to 30) 
and an aromatic carbonic acid ester expressed by the following formula (7) 

COOR 1 COOR J 
O 

(in the formula, R 1 a is methyl group or ethyl group) 
in the presence of a catalyst. 

9. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 and 8 
provided that the chlorine content of each of the salicylic acid ester expressed by the above formula (5), the 
aromatic ester derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic add ester 
expressed by the above formula (7) is 100 ppm or below. 

10. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 9 
provided that the total amount of metals contained in each of the salicylic acid ester expressed by the above 
formula (5), the aromatic aster derivative expressed by the above formula (6) or (6)-2 and the aromatic carbonic 
acid ester expressed by the above formula (7) is 50 ppm or below. 

11. A process for the production of a salicylic acid ester derivative described in either one of the Claims 4, 5 
and 7 to 10 provided that the water content of each of the halogens, the halide expressed by the above formulas 
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(2) to (4), the salicylic acid ester expressed by the above formula (5), the aromatic ester derivative expressed 
by the above formula (6) or (6)-2 and the aromatic ester expressed by the above formula (7) 'is 5% by weight or 
below. 

12. A process for the production' of a salicylic acid ester derivative described in either one of the Claims 4 to 5 
and Claims 7 to 11 provided that the content of aromatic, monohydroxy compounds in each of the halogens, the 
halide expressed by the above formulas (2) to (4), the salicylic acid ester expressed by the above formula (5), 
the aromatic ester derivative expressed by the above formula (6) or (6)-2 and the aromatic ester expressed by the 
above formula (7) is 3% by weight or below. 

13. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 12 
' provided that the catalyst is a compound of an alkali metal, an alkaline earth metal or an element of the group 3 

or group 12 of the periodic table. 

14. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 13 
provided that the catalyst is at least one kind of material selected from lanthanum oxide, calcium oxide, 
lanthanum alkoxide and zinc carboxylate. 

15. A process described in the Claim 14 provided that the catalyst is a lanthanum oxide and the weight reduction of 
the oxide heated at 500°C for 1 hour is 3% or less. 

16. A process for the production of a salicylic acid ester derivative described in either one of the Claims 7 to 12 
' provided that the catalyst is at least one kind of material selected from nitrogen-containing basic compounds and 

phosphorus-containing basic compounds. 

17 A process for the production of a salicylic acid ester derivative described in either one of the Claims 4 and 5 
'and the Claims 7 to 16 provided that the catalyst described in the Claim 7 or 8 and/or the basic compound 
described in the Claim 4 and remaining after the reaction are deactivated and/or neutralized by the addition of 
at least one kind of compound selected from an acidic compound comprising an inorganic acidic compound or an 
organic sulfonic acid compound, a salt of said acidic compound and a derivative of said acidic compound. 

18. A process for the production of a salicylic acid ester derivative described in the Claim 17 provided that said 
inorganic acidic compound is phosphoric acid and/or its condensation product. 

19. A process for the production of a salicylic acid ester derivative described in the Claim 17 provided that said 
inorganic acidic compound is a solid acid. 

20. A process described in the Claim 17 wherein said organic sulfonic acid compound is expressed by the following 
general formula (8) 

A 1 a-(Y 1 a-S0 3 X 1 a) m ( 8 ) 

[wherein A 1 a is an m-valent hydrocarbon group having a carbon number of from 1 to 30, which it may have a 
substituent or not, Y 1 a is single bond or oxygen atom, X 1 a is hydrogen atom, a secondary or tertiary univalent 
hydrocarbon group having a carbon number of from 2 to 30, or one equivalent of metallic cation, ammonium cation 
or phosphonium cation, and m is an integer of 1 to 4], 
the following general formula (9) 

+ aX 2 a-A 2 a-Y 1 a-S0 3 -a ( 9 ) 

therein A 2 a is a bivalent hydrocarbon group having a carbon number of from 1 to 30, + a X 2 a is a secondary to 
quaternary ammonium cation or a secondary to quaternary phosphonium cation, and the definition of Y 1 a is same 
as the definition in the above formula (8)] 
or the following general formula (10) 

A 3 a-( 4 aX 3 a) n (R-Y 1 a-S0 3 - a ) n ( 10 ) 
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[wherein A 3 a is an n-valent hydrocarbon group having a carbon number of from 1 to 30, + aX 3 a is a secondary to 
quaternary ammonium cation or a secondary to quaternary phosphonium cation, R is a univalent hydrocarbon group 
having a carbon number of from 1 to 30, n is an integer of 2 to 4, and the definition of Y 1 4 is same as the 
definition in the above formula (8)]. 

21. A process described in either one of the Claims 17 to 20 provided that the amount of said acidic compound is 
0.001 to 1% by weight based on the salicylic acid ester derivative expressed by the above formula (1). 

22 A process for the production of salicylic acid ester derivative described in the Claims 4 and 5, the Claim 7 
and the Claims 9 to 21 characterized in that the salicylic acid ester of the above formula (5) formed by the 
terminal blocking reaction using a salicylic acid ester derivative expressed by the above formula (1) as a 
terminal blocking agent or by the polymerization promoting reaction using a salicylic acid ester derivative 
expressed by the above formula (1) wherein R 2 a is an aryl group having a carbon number of from 6 to 30, an 
aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 or 
an aralkyloxy group having a carbon number of from 6 to 30 and may have, as a substituent, methoxycarbonyl 
group ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 
phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, or 2-(ethoxycarbonyl) 
phenyloxycarbonyloxy group as a polymerization promoting agent is recovered and the recovered salicylic ester is 
used in the production of an aromatic polycarbonate by a melt process. 

23 A process for the production of a salicylic acid ester derivative described in the Claim 22 provided that the 
' recovered salicylic acid ester is purified at least once and the purified salicylic acid is used in the production reaction. 

24 A process for the production of an aromatic polycarbonate characterized by the use of a salicylic acid ester 
"derivative described in either one of the Claims 1 to 3 and the Claim 6 as a terminal blocking agent in the 

production of an aromatic polycarbonate by a melt process. 

25. A process for the production of an aromatic polycarbonate characterized in that a salicylic acid ester 
' derivative expressed by the above formula (1) wherein R 2 a is an aryl group having a carbon number of from 6 to 30, 
an aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon number of from 6 to 30 
or an aralkyloxy group having a carbon number of from 6 to 30 and may have, as a substituent, methoxycarbonyl 
group ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxycarbonyl) 
phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, or 2-(ethoxycarbonyl) 
phenyloxycarbonyloxy group is used as a polymerization promoting agent in a process for producing an aromatic 
polycarbonate by a melt process. 

26 A process for the production of an aromatic polycarbonate characterized in that a salicylic acid ester 
derivative expressed by the formula (1)-2 described in the Claim 6 wherein R 22 a is an aryl group having a carbon 
number of from 6 to 30, an aryloxy group having a carbon number of from 6 to 30, an aralkyl group having a carbon 
number of from 6 to 30 or an aralkyloxy group having a carbon number of from 6 to 30 and may have, as a 
substituent methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2- 
(methoxycarbonyl)phenyloxycarbonyloxy group, 2-(ethoxycarbcnyl)phenyloxycarbonyl group, or 2-(ethoxycarbonyl) 
phenyloxycarbonyloxy group is used as a polymerization promoting agent in the process for producing an aromatic 
polycarbonate by a melt process. 

27 A process for the production of an aromatic polycarbonate characterized in that a salicylic acid ester 
' derivative produced by a process described in either one of the Claims 4 and 5 and the Claims 7 to 23 is used as 

a terminal blocking agent in the production of an aromatic polycarbonate by a melt process. 

28 A process for the production of an aromatic polycarbonate characterized in that a salicylic acid ester 
derivative produced by a process described in either one of the Claims 4 and 5 and the Claims 7 to 23 is used as 
a polymerization promoting agent in the process for producing an aromatic polycarbonate by a melt process. 

29 An aromatic polycarbonate for optical material use obtained by a process to produce an aromatic polycarbonate 
by a melt process and use a salicylic acid ester derivative produced by a process described in either one of the 
Claims 4 and 5 and the Claims 7 to 23 as a terminal blocking agent and/or a polymerization promoting agent. 
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30. An aromatic polycarbonate described in the Claim 29 wherein the optical material use is the use as an optical 
disk substrate. 
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